SUMMARY Successful surgical correction for anomalous origin of the left coronary artery from the pulmonary artery in a 4-year-old child is reported. An aortopulmonary fistula was created and a pericardial baffle was inserted within the pulmonary artery to connect the fistula to the ostium of the left coronary artery. The clinical, haemodynamic, and angiographic features of the anomaly are presented. The child's progress is satisfactory 17 months after the operation.
The majority of coronary artery malformations are anomalies in the site of origin-71 per cent in the necropsy series of Van Praagh (1973) . In 26 per cent of cases the left coronary artery arose from the pulmonary artery. Thibert et al. (1973) pointed out that these anomalies should be defined as anomalous origin of the left coronary artery with drainage into the left posterior pulmonary sinus. Though these anomalies have been classified into 'adult' and 'infant' types (Augustsson et al., 1962) , there is overlap in the clinical presentation. Mortality is high in symptomatic infants having the so-called BlandWhite-Garland syndrome (Billig, 1973) . Though children above the age of 2 years have a favourable life expectation during childhood, the increasing morbidity of mitral regurgitation, progressive myocardial ischaemia, and congestive cardiac failure all militate against a normal life span and make surgical correction desirable.
A child with this anomaly has been treated surgically in this clinic by the creation of an aortopulmonary fistula and the insertion of a pericardial baffle within the pulmonary artery to connect the fistula to the ostium of the left coronary artery. (Table) and left ventricular cineangiography disclosed a dilated and poorly contracting left ventricle. The right coronary artery was enlarged and tortuous. Mitral regurgitation was present. After treatment with digoxin her tachypnoea, pallor, and atrial gallop rhythm disappeared. She took feeds well and gained weight. (Table) . Though oximetry showed no definite evidence of shunting dye dilution curves with injection into both left ventricle and aorta and sampling in the main pulmonary artery disclosed a left-to-right shunt. Anomalous origin of the left coronary artery draining into the pulmonary artery was diagnosed. The right coronary artery was dilated and tortuous. The left ventricle was dilated and contracted poorly. Grade 2 mitral regurgitation was present (Fig. 1) . The day after the cardiac catheterisation she developed ventricular fibrillation but was resuscitated. In view of this event early operation was advised. Fig. 1 The anomalous left coronary artery shunting into the main pulmonary artery.
OPERATION
The heart and great vessels were exposed through a median sternotomy. The great vessels were normal in size. A soft thrill was felt over the main pulmonary artery. The right coronary artery was large and tortuous. The left coronary artery was approximately 3-5 mm in diameter and divided early from a short main stem. It arose low down within the posterolateral pulmonary sinus. The thick-walled left ventricle contracted poorly.
The comparatively short length and small calibre D. I. Hamilton, P. K. Ghoxh, and R. J7. Donnelly of the left coronary artery before bifurcation contraindicated the insertion of a vein graft between the aorta and the left main coronary artery. The deep position of the aberrant coronary ostium within the lateral pulmonary sinus suggested that its removal from that site would have been both difficult and dangerous, and for this reason the left subclavian artery was not divided and turned down for such an anastomosis (see below). Cardiopulmonary bypass was instituted with cannulation of the venae cavae and the ascending aorta. Perfusion cooling to 18°C with circulatory arrest for 60 minutes after exsanguination was employed. The main pulmonary artery was opened vertically. An aortopulmonary fistula 6 mm in diameter was created. A pericardial baffle was then inserted to cover the fistulous opening and was sutured along the posterior wall of the pulmonary artery and over the ostium of the left coronary artery. This ballooned up on releasing the aortic clamp and appeared to compromise the lumen of the main pulmonary artery. A diamond-shaped 'dacron' gusset was, therefore, inserted into the anterior wall of the pulmonary artery down to the level of the valve ring (Fig. 2) .
POSTOPERATIVE PROGRESS
The postoperative recovery was uneventful. The child remains well and is active 17 months after operation. There is a faint thrill and a systolic murmur over the pulmonary artery. The electrocardiogram continued to show left anterior hemiblock. Echocardiography revealed a left ventricular end-diastolic dimension of 3 0 cm and a left ventricular end-systolic dimension of 2-3 cm compared with left ventricular end-diastolic of 3-6 cm and left ventricular end-systolic of 3-2 cm preoperatively. This suggests a reduction of left ventricular size and improved contractility. The systolic motion of the septum remains anterior because of left anterior hemiblock.
Discussion
The most satisfactory method of treatment of anomalous origin of the left coronary artery has not yet been defined. A number of techniques have been employed in infancy and childhood with varying degrees of success. These are (1) ligation of the anomalous 1lft coronary artery at its pulmonary end (Sabiston et al., 1960) ; (2) pulmonary artery constriction (Kittle et al., 1955) ; (3) (Likar et al., 1966) . Stern and associates first reported the creation of an aortopulmonary fistula and insertion of an intrapulmonary baffle to connect the fistula to the ostium of the left coronary artery in 2 patients-a 4-month-old infant and a 21-year-old girl. The infant died in the postoperative period. However, in the older child the conduit remained patent, the heart size decreased, and the ventricular contractility improved (H. Sloan, 1977, personal communication) .
The creation of an aortopulmonary fistula for the treatment of anomalous left coronary artery was first suggested by Gasul and Loeffler in 1949 , with the aim of increasing the blood flow to the left coronary artery from the pulmonary artery. Potts (1955) created an aortopulmonary fistula in 2 patients to increase the pulmonary artery pressure as well as the oxygen content of the blood within the left coronary artery. Perhaps the direction of blood flow from the left coronary artery into the pulmonary artery was not appreciated at this time and the serious disadvantage of increasing the workload of an already damaged left ventricle was noticed to offset any possible benefit of increasing the pulmonary artery oxygen saturation.
In addition to the creation of an aortopulmonary fistula it is necessary to insert a baffle within the pulmonary artery to isolate the coronary artery blood flow effectively. In the unfavourable anatomical situation where the main left coronary artery is short, as seen in our patient, the excision of the left coronary artery ostium with a flange of pulmonary artery may be difficult and direct aortoleft coronary artery anastomosis or the interposition of a saphenous vein graft may not be possible. In our patient the left coronary artery ostium lay deep within the sinus of the pulmonary artery and any attempt to detach the left coronary artery ostium with a flange of surrounding tissue would have been technically dangerous. Bulging of the baffle inside the pulmonary artery could lead to obstruction of pulmonary blood flow. This was minimised in our patient by 'dacron' patch arterioplasty of the main pulmonary artery.
Though the clinical, haemodynamic, and echocardiographic studies confirm the satisfactory outcome of this procedure in the short term, long-term assessment will be required for the proper evaluation of this procedure as a reliable method for the correction of this congenital abnormality. 
